Inhibition of metabotropic glutamate receptor 1 suppresses tumor growth and angiogenesis in experimental non-small cell lung cancer.
Metabotropic glutamate receptor 1 (mGlu1 receptor) is expressed in many cancer cell types as compared to normal counterparts underscoring its potential role in tumor behavior. The aim of present study was to test the role of mGlu1 receptor in experimental non-small cell lung cancer (NSCLC). First, protein expression of mGlu1 receptor was higher in human NSCLC cell lines, including both adenocarcinoma and squamous carcinoma subtypes, when compared to normal bronchial epithelial cells. Inhibition of mGlu1 receptor by BAY36-7620 (an mGlu1 receptor-specific inhibitor) inhibited tumor growth and prolonged survival of mice with tumors of A549 or H1299. Treatment with BAY36-7620 suppressed AKT phosphorylation in A549 tumors and pre-treatment with BAY36-7620 blocked the L-quisqualate (a potent mGlu1 receptor agonist)-induced AKT phosphorylation in A549 cells. Treatment with BAY36-7620 reduced cellular proliferation of A549 cells. Treatment with BAY36-7620 enhanced cleaved PARP levels and reduced protein expression of bcl-2, HIF-1α, and VEGF. In contrast, treatment with L-quisqualate reduced cleaved PARP levels and enhanced protein expression of bcl-2, HIF-1α, VEGF, and IL-8, which was reversed by co-incubation with MK2206 (an AKT inhibitor). Pre-treatment with BAY36-7620 blocked the VEGF-induced AKT phosphorylation in HUVECs. Treatment of HUVECs with L-quisqualate resulted in enhancement of capillary tube formation, which was reversed by co-incubation with MK2206. Furthermore, mGlu1 receptor knockdown suppressed tumor growth and prolonged survival of mice with tumors of A549 or H1299. Collectively, inhibition of mGlu1 receptor suppressed tumor growth and angiogenesis in experimental NSCLC.